ALLEGED METEORITE FROM HORSHAM, VICTOREA.
By George Baker, D.Sc.

ABSTRACT.

A spectten of natural slag collected at Horshawm in Vietoria,
Australia, in 1924, was regarded at the time of itx discovery as
a meteorite. The nature of this material hax now heen established
and in view ot observed meteor phenomena <hortly before the
discovery of the specimen. it appears that the natural slag resnlted
from the incineration of vegetable matter and subsequent fusion
of its ash with a little admixed mineral matter. nnder the
influence of the heat produced by a hurning meteor.

INTRODUCTION,

The natural <lag from Horsham. wax tonnd by a youth on
October 15th. 1924, in an area approximately 1 mile west of
the township of Horsham in Western Vietoria, a day or so after
several people in the vicinity had witnessed phenomena attributed
to the tall of a meteor. The specimen. alleged to be of meteoritie
ortgin, was received by Mr. W. Reed of St. John's Viearage.
Horsham. who promptly <ubmitted it to the (fovernment
Astronomer (Dr.J. M. Baldwin) at the Melbonrne Observatory.
The specimen was thenece despatched for examination and com-
ment to Professor E. WL, Skeats at the Melbonrne University
Geological Department on October 24th. 1924, The author
received the specimen in 1950 from Professor k. S, Hillz, Geology
Departmnent, University ot Melbomrne, for tarther examination.

The spectmen weighed 92-05 grams as received. and this
represents a little over one-halt ot the complete specimen, which
wax broken in 1924 before being despatched to the Govermmnent
Astronomer.  The location of the broken-off portion i unknown.

DESCRIPTION OF SPECTMEN,

Reconstrnetion of the shape of the Horsham natural slag
<pectmen from the fragment submitted tfor investigation, reveals
that the original configuration was that of a crndely oval. <aucer-
shaped object (see photograph 1) measuring approximately 4 ins,
by 3 ins. across and § to 1 in. in thickness, the centre heing 3 in.
helow the equatorial rim. The e¢oncave surface. which was
presumably the upper surtface. is vitreous and inclined to be ropy.
but the convex. presumably under surface, i more sintery in
appearance, except in equatorial regions where tor 1 in. below
the rim. nmch of the surface is vitreous like the concave surtace.
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Freshly fractnred surfaces of the specimen, broken across
adially, reveal the marked vesicular character of its interior.
Approximately 25 per cent. of the gas cavities present are lined
}Vith a thin crust of a soft, white, chalky substance that is
1s0tropic to eryptocrystaliine aud is regarded as a residumm from
wood ash and fluxes. Remmants of carbonized plant tissne arve
loosely attached to the walls of =ome of the larger, clongated
cavities,

1. Side view of the Horsham natural slag specimen, showing
saucer-shape and vesicular character of the interior. (Natural
size.)

2. Thin section of glass showing included plant tissue on right, large
and small bubbles in centre and on left. (x 100.)
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The glass, which is principally pale bottle green in colonr,
hecomes black in the vieinity of cavitiex contatnnig partially
incinerated plant fibres.  Impressions of plant tissue have been
preserved ax casts in parts of the glass, but wherever still preseut.
the plant tissue has been largely converted to charcoal.

Fragnients of the glass immersed in refvactive index Liepids
show smoke-colonred streaks composed of aggregates of minute,
rounded, dark brown to black particles representing partially
dispersed renmants of carbonized plant tissine, Minnte cavities
associated with <neh arcas arce bhubble-like and evidently partly
dne to gases discharged from the heated plant tissne and eventially
trapped in the glass on rapid cooling,  Some cavities, ]m\\'(-'\"m-.
represent isolated  venmats of  plant eell struetnres. The
refractive index of the glass varies from 1:530 (colonrless) to
1-535 (pale vellowish-green).

Microscope sections (photograph 2) reveal that thin plates of
the glass have few How lines, Tocally vestrieted to regions arvound
gas cavities.  Rave, partially fuzed ¢uartz grains are snbangnlar
to rounded and contain very rare needles of apatite. These
inclnsions of apatite, however, are insnflicient to acconnt for the
.05 content (=ee table 1), the bulk of which mmst lie ocenlt 1n
the glass. Ninety-five per cent. of the Horsham slag conzists of
vesienlar glaxs, the remainder heing mainly  plant remuants
(charcoal, &e.) and a Little qurartz. The Targer of the gas pores
range np to 6:0 hy 3-0 . across; simaller gas pores are nnmerons
and range from 0-04 mm, to 001 mm. (photograph 2).

A polished snrface of the glass shows scarce, minnte speeks
of pyrite, none of which exceeds 0-001 nin. in size.

The renmants of plant material in the glass <how varions
phases of destinetion and dispersal.  In addition to the larger
carbonized fragments visible in the hand <pecimen, there oeeny in
thin section:—

(1) fibrons tissnes that ave bivefringent, bnt with the ecll
contents carbonized ;

(11) ghost-like remnants of plant tissue, the cell strnetnres
ot which are composed of masses of fine, short fibres
showing birefringence and straight extinetion, These
fibres resemble some of the constitnents ot the white
material lining the walls of certain cavities and
evidently have their origin in the salts contained in
plant tiksues; '
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(iii) occasional isolated three dimensional rosettes and
cruciform erystals that are weakly anisotropic and
allied to the fibres in the remmant plant-cell
structures ;

(iv) colourless, isotropic hodies that are frequently concen-
trated in the glass surrounding the altered plant
tissues and anisotropic fibres. They are sub-rounded
in outline, average 0-20 nun., across and have a
shightly higher refractive index than the enclosing
glass.  These bodies are evidently lechatelicrite
particles derived from the silica content of the altered
plant tissues, or alternatively have resulted from the
fusion of small quartz grains caught up in the
original aggregate of vegetable matter. (lusters of
small, weakly anisotropie particles attached to some
carbonized wood tragments are incompletely funsed,
siliccous soil particles originally adhering to the
vegetable matter;

(v) rare pollen grains and small, reddish-hrown resin
hodies.

CHEMICAL ANALYSIS,

A chemical analysis of the Horsham natnral slag has been
carried out in the chemical laboratory of the Mineragraphic
Tuvestigations Section, Commonwealth Scientific and Industrial
Research Organization, with the following results (Table 1) :—

TABLE 1.
%

Sio, .. .. .. 60-04
ALO, .. .. 175
Fe,O, 0-18
FeO 0-13
MgO 3-90
CaO 9.28
Na,O 10-63
K.,O 11-53
H,0 (+) 1-06
H,0 () 0-18
CO. 0-32
TiO, tr.
P.O. 0-73
MnO 0-47
C 0-08
Cl, 0-03
SO 0-02

TOTAL .. .. .. 100-33
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Neither nickel nor eliromimm was deteeted in the chemieal
analysis (Analyst: G. €', Carlos).

The low alumina and high potash and soda contents of the
Horsham slag, together with the prescuee of carbon and significant
quantities of MnO, are indications of vegetable sonree materials.
Phe lime content is comparable with the amonnts of lime contained
in glasses and slags derived from vegetable matter, as in sneh
products ax straw silica glass from OB, 17lat, Sonth Anstralia,
where the lime content is 836 per cent. (Fenner, 1940) . and slag
from chaveoal in the sucetion gas plant, Stawell, Vietoria (Baker
and Gaskin, 1946, p. 94), where the lime content i 8-21 per cent.
The e content in other natural glasses sueh as Tmpaectites,
Darwin Glass, Libyan Glass, australites, &e. i< mneh lower, rang-
g from nil to 525 per cent. (Baker and Gasking 194G, p. 94).

COMPARISON WITH OTHER IFUsen Probrers o Narripal, ORiGIN.

The alleged meteorite from Horslin ix referred 1o hevein as
a natnral slag, beeanse it ix a completely tused produet. formed
in the presence of fluxes and henee bears little relationship or
resemblance to natuwral sinter (ef Baker, 1953a) which s a
partially fused, clinker-tike prodnet devoid of thixing materials,
Sueh elinker-like masses ave usnally foused soils of  siliccons
character, relatively firee of vegetable matter, that have evidently
heen fnsed by hghtuing phenomena, The Horsham slag not only
differs from =nch <inters, but alko bears no relationships to
fulgnrites, which are well-known prodiuets ot lightinng fusion.
Morcover, the slag is both mineralogicallv and chemically unlike
the elinkers derived from the natiral incineration of coal =eaims,
e.g. the naturally fiused sub-bituminous coal ash ot Leigh Creck.
Sonth Anstralia (Baker, 1953h). Neither is it allied to impactites
(dne to ** meteorite splash "), nor 1o tektites (extra-terrestrial),
aid is certainly not of voleanic or of artificial orvigin.  The
general appeavance of the Hovshanm specimen, taken in conjune-
tion with its chemical composition, its Tow =pecific gravity (2-00-—
determined in the powdered form at 20 (") and the faet that it
conmmenced to fnse in the laborvatory at approximately 6507
places this natnral slag in the sanme category as a group of products
referred to variously as * straw silica glass ', slag from
charcoal "', &e.

ORIGIN OF THE NATURAL SLAG.
The sonrce materials of the Horsham natural slag consisted of
the ash residue from incinerated plant materials containing a little
admixed mineral matter. The =ource of heat is not definitely
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known, and can only he inferred hy the elimination of certain
heating agents and hy taking cognizance of certain observed
phenomena recorded in Mr, W, Reed s letter to the Govermuent
Astronomer in October, 1924,

Fusion was evidently rapid and due 1o a sounree of heaf of
short duration, followed hy rapid cooling, Heating by lightning.
bush fires, grass fives, havstack fire, and the like, is rled ont
by the fact that no phenomena indicating any of these agencies
were recorded at the time of discovery of the specimen.  On the
other hand, Mr. W, Reed’s letter of 21st October, 1924, sets ont
cvidence for the helief that netcoritic phenomena had ocenrred
near Horshani shortly hefore the specimen was found.  The letter
states that on October 13th, 1924, ““ a hilliant weteor fell abont
a mile to the west of this town (Horsham) and was scen from
close (at hand) by at least one man, The flash of lght was
very brilliant and the detonation like the report of a cannon.
The detonatiou was heard by many people at eight o'clock or a
Iittle later. Apparently the objeet burst hefore it tonched ground,
for no trace of its having disturbed the soil can be found. Tt
is a tallow paddoek over which it is supposed to have burst. The
fragiment I am sending you was found a day or so atter by a lad
hiving in the vieinity. I have compared it with all products of
coal from gas works and clsewhere, hut this fragment seems to
be sine generis ™

The fact that the specimuen is particularly fresh in appearaice
points to its obviously recent age. Its chemical composition shows
that it 18 essentially similar to the ** straw silica glass *? formed
as residue from burning haystaeks, where the silica contained in
grass fuses with the alkalies, &c., to form a slag-like produet.
This in itself, however, does not necessarily imply a sinilar
source of heat tor the production of the Horsham natural slag,
and if the ohserved phenomena have heen corvectly interpreted
and no grass five, whether accidentally or purposely generated,
had occurred, then it becomes highly probable that an inean-
descent meteorite, hnrsting over a fallow paddock and ahnost
burnt-out on landing, could have supplied the heat necessary to
incinerate aggregated vegetation and fuse the residual ash and
attached soil particles to form a glassy slag. No trne meteorite
was located and no estimates were given of the height at which
the phenomena were observed. No further specimens are known
to have been found in the area where the observations were
originally made.
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